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DOCUMENT- IDENTIFIER : US 6165912 A 

TITLE: Electroless metal deposition of electronic components in an enclosable 
vessel 

DATE-ISSUED: December 26, 2000 



INVENTOR- INFORMATION : 
NAME 

McConnell; Christopher F. 
Verhaverbeke; Steven 
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Berwyn 

Radnor 



STATE 

PA 

PA 



ZIP CODE 



COUNTRY 



US-CL-CURRENT: 438/758; 257 / E21. 174 , 427/123, 427/125, 427/304, 427/305, 427/347, 
427 / 383. 1 , 427/437, 427/438, 427 / 443. 1 , 427/560, 427/601, 427 / 99. 1 , 427 / 99.5 , 
438/678 

CLAIMS : 



What is claimed is: 

1. A method of electrolessly depositing a metal onto an electronic component 
comprising: 

(a) loading a plurality of electronic components in an enclosable single 
vessel; 

(b) forming an activation solution comprising at least one seeding agent, 
wherein the activation solution is substantially free of oxygen; 

(c) feeding the activation solution into the vessel, contacting the electronic 
components in the vessel with the activation solution for a first contact 
time, and removing the activation solution from the vessel, wherein the 
activation solution is contacted with the electronic components a single time, 
without reuse of the activation solution; 



(d) forming a metal deposition solution comprising at least one source of • 
metal ions, at least one reducing agent, and oxygen; 

(e) feeding the metal deposition solution into the vessel and contacting the 
electronic components in the vessel with the metal deposition solution for a 
second contact time to deposit metal onto the surfaces of the electronic 
components, wherein the metal deposition solution is contacted with the 
electronic components a single time, without reuse of the metal deposition 
solution; 
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(f) exposing the electronic components to sonic energy for at least a portion 
of the second contact time; and 

(g) removing the metal deposition solution from the vessel. 

2. The method of claim 1 wherein the activation solution or the metal 
deposition solution, or both are formed in-line by combining at least one 
stream of a concentrated stored solution with a stream of deionized water to 
form a stream of the activation solution or the metal deposition solution that 
is fed into the vessel. 

3. The method of claim 1 wherein the metal deposition solution is formed in- 
line by combining at least a stream comprising the source of metal ions, a 
stream comprising the reducing agent, and a stream of deionized water to form 
a stream of the metal deposition solution that is fed into the vessel. 

4. The method of claim 3 wherein the metal deposition solution stream further 
comprises at least one pH adjusting additive and at least one metal 
complexant . 

5. The method of claim 4 wherein the metal complexant and pH adjusting 
additive is present in the stream comprising the source of metal ions or is 
combined separately with the stream comprising the source of metal ions and 
the stream comprising the reducing agent. 

6. The method of claim 1 wherein the source of metal ions provides metal ions 
selected from the group consisting of copper, cobalt, nickel, gold and 
combinations thereof . 

7. The method of claim 6 wherein the metal ions are copper ions. 

8. The method of claim 1 wherein the seeding agent contains at least one 
compound, element or ion of palladium or combinations thereof. 

9. The method of claim 1 wherein the activation solution or the metal 
deposition solution, or both are removed from the vessel by direct 
displacement with another process liquid. 

10. The method of claim 9 wherein the activation solution is directly 
displaced by the metal deposition solution. 

11. The method of claim 9 wherein the activation solution is directly 
displaced by a rinsing liquid and the rinsing liquid is directly displaced by 
the metal deposition solution. 

12. The method of claim 1 further comprising contacting the electronic 
components with a rinsing solution after contacting the electronic components 
with the activation solution and prior to contacting the electronic components 
with the metal deposition solution. 

13. The method of claim 1 further comprising the step of rinsing the 
electronic components during or after the removal of the metal deposition 
solution from the vessel. 

14. The method of claim 1 further comprising the step of drying the electronic 
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components in the vessel using a drying fluid stream. 

15. The method of claim 1 wherein the electronic components are semiconductor 
wafers and are spaced in the vessel from about 1/2 pitch to about 1/4 pitch. 

16. The method of claim 1 further comprising the step of feeding hydrochloric 
acid into the vessel and removing the hydrochloric acid from the vessel before 
contacting the electronic components with the activation solution. 

17. The method of claim 1 further comprising the step of contacting the 
electronic components with a solution that removes oxide from the surfaces of 
the electronic components prior to contacting the electronic components with 
the activation solution. 

18. The method of claim 1 wherein the contacting of the electronic components 
with the metal deposition solution comprises filling the vessel with the metal 
deposition solution, soaking the electronic components in the metal deposition 
solution in presence of megasonic energy, and removing the metal deposition 
solution from the vessel following soaking. 

19. The method of claim 1 wherein the contacting of the electronic components 
with the activation solution comprises passing at least one vessel volume of 
the activation solution through the vessel and removing the ^activation 
solution through direct displacement with another process liquid. 

20. The method of claim 1 wherein the oxygen is maintained at a level in the 
metal deposition solution ranging from about 50 ppb to about 5 ppm. 
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